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(57) Abstract: 

PURPOSE: To provide the subject controlling agent 
containing microbes such as Bacillus subtilis FR-2 (FERM 
P-13464), excellent in anti-Fusarium activity and 
controlling activity, useful for garlic etc. 



CONSTITUTION: The objective controlling agent containing 
at least one kind of microbe selected from Bacillus 
subtilis FR-2 (FERM P-13464), Bacillus polymyxa KT-8 
(FERM P-13465), Xanthomonas campestris S-9 (FERM 
P-13463) and Flavobacterium sp. S-10 (FERM P-13462). It 
is preferable that the cormels, bulbs, roots, seeds of 
plants and/or rhizosphere soil be treated with this 
controlling agent. 
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(54) [ftQa^ft] if^KS^Es^js^^^^^rnicffi^s®^ 



(57) [S»] 

•tf'JS.*t)- kt- 8, *-tr> b^e^-^ • ^v^;* 

h 1 )?. S-9RXfy^^^i^f^V jl^Ix • sp s- 
[»*] *«K©«»*WSJ6IWI^JT*%Bto ; ?Si, 



(2) 



<&ffi¥-6- 2 5 3 8 2 7 



(SSS 1 1 A^U* • V-y^ 1 )^ FR-2, 

S-SS^v^r'Ja'JA-sp S 
- 1 0 *6»ttft 4 «^tt©Bfl^ 1«JU* 2 «tiLt* 

■ Jl?U ^*-9-KT-8&V*-9-> h«« • 

^ b 7. s - 9 s**-r zmvommmmffifom. 

«n±ia£, i xtt 2 E«©tt««H*j(si»i»ay 
■csaa-r s ^ ts»«i:-r4*«ijiHi8»iBi»*is. 

[»#«4] ffi^#->-*T-£SWSiIt3ia«©ffi 

H»#S5] FR-2 (FE 

RM P-13464), 

[19*116] KT-8 (FE 

RM P- 1 3 4 6 5) . 

CafSll7] +t>h ; Et7-if+>^l>'J7 S 
-9 (FERM P- 1 3 4 6 3) . 

^W^fUa-JA-sp S-10 
(FERM P- 1 3 4 6 2) „ 

[0 0 0 1 ] 
[0 0 0 2] 

[^*©&^] je^ mm. m.mm, zvmzm^tsi 
m§is©w^a s ^£^frftT:fc>3, *«t©**Bei*jsr 

Sft4Wtt©fflK*©R&l»Co^T*x 7ifU^r>A- 

¥4-3 2 7 5 1 0f) S*lT^4tf N C*l£3t£-lCj§| 
£ U ff -5 4) © T- it & jfc o fc . 
[0 0 0 3] 

[0 0 0 4] 

S8bj§# tt*jjew3cfeff -a fee*, «±«t= ©« 

SOWBiO^liUft, FR-2, KT-8, S-9& 
tfS-1 0©4a©SfM^A s @ntKMiS5^B6^fflS: 

[0 0 0 5] *^CDcftC,©Mtt, ®±7k->- 

3D=— ©«(ii>»6tt71f U -i7Ar5te£3r-t4&©£#gt 



U ^©Bt*©SSr£C->-*©?£1<, gafc 

s««^ufc*©fcjft»B»c«*.» *<D&mmm, 
*3t, »©**&«^ Bi!fi»jtbjR©««att&^ti-rs 

•r-hCcfcoT^SCiitfT-gS, £ft&©Btt*©J:-5 
fcS¥WttJIS*r-r4. 

[0 0 0 6] 

[^1 ] FR-2ft 

(l) m&ft&n 

(a) ff^Sg 

1 . IMS©j£RV*:gS : SI> 0. 6~0. 7x2. 
3 ~ 3 . 6 jum 

2 . §S^©SSis Jg&V^S* : 

3 . mm&(D%m ■. * t> 

«^©»^«.« : 

4. ^7A©Mtt : HM£ 

5 . -mm : BfS 

[0 0 0 7] 

C«2] (b) 4*8JfeC*tt4£WttaS 

1. Wtt*X¥«««:*S©Jl^ttFJJB-e»S. a® 
fcfc{I¥#T-> *B*i6ttS"CSS*UTH4. ffl«#*» 

#«t»^. itfM4fe*ttB»€>ii&^. 

2. wm*35#ffiigJfe: ^«»fc-Bfc:*»U ffl*^ 

3. ntratrett :ftaCf9^HJK&&rtU 4BIC 
tg«6«B&So. JS»CttB##* MUX, *»ttto 

raises. 

4. fcfHf 5 2 0*CigFfrT?tiU *ffl»tf£JM 

b, *g«^3 BSCBtt©*tft#B»& 
tlfc. 3 0*CtS«T-tts 2 4n$n-esiB<caR^js 

3 B HBBCSffSTbt. 

5. $;i/^J«Jft:B. CP. 5^^-e«*r-B4:> *S 
• SBBfct^hMttfjeitK 15BiCtt, gt^ 
^7hWbLt. 3ifc, ig@t±4Bl£&£>) 1 5B 

ifctt±#©5#©i«i;#»Bufc. pH©»btiB«> 

[0 0 0 8] 

[«3] (c) SI?lS(]ffiS 

1 . mmwL<DM7b • nts 

2 . jftB*£j& : B4£ 

3 . MRf^ h : 

4 . VPf^ h : H4£ 

5 . -f > H-;t/©£fiS, : Pt& 

6 . §Mb*JlS©£fiS : Btt 

7 . Bft©ft]zlc0-«* : M£- 

8. 9x.ym&mm 

n— tf-©Jgflfe : RH£ 
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9. mmMmuomm 

10. *>^a*s*. *>^B*s»^rft 

1 1 . tt'str— fe" : US 
1 2. — fe* : 
1 3 . : PH4 

1 4 . £if ©ISffl 
pH : 5 ~ 9 

WlS. : 2 5 *C~ 4 2-C 
SjSiSjS : 3 1 °C~ 3 7'C 
1 5 . BJUCttrslBS : fffttt 

1 6 . o-f^* h : &mm ■ 

[0 0 0 9] 
[16 4 ] 

1 7. mmfrzwac&xxv&tii 



L-y^try-x 


+ - 




D-^>a— X 


+ - 




D-iOlo— x 
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0 ] ( 2 ) 







;k 1 — ^> — #-5^1 — 

•C8, ^©i&KttSmtgife£*fb-tO. 1~5. 0%# 
J?*Lv». K;i/K>», ¥UK..ffS 



<tv^„ J3*©pHtt5. 0~9. 0, JSifeSJgtt 2 5 °C~ 

4 2-C, J»«»JIHItt»*2~7B-ea5. 
[0011] 

( 1 ) M^ftttH 

(a) mm 

1 . IMSOJK&at** £ : 0 . 6 ~ 0 . 7x2. 
3~ 3 . 4 >um 

2. JS^©*», :WR« 
3 . 31«jffiO*M : * 

: mm% 

4. ^7ACMffi : =FS 

5 . tm& : tSS& 
[0 0 12] 

[16] (b) *«*C#l*5£»RiS 
«;1Rffifi*H:E»&ftfcv>. 

2 . fetHgE3&tii&*!l : amfi*»6W*eT?3te«?#* 

3 . ^?t?£flrtgife : *BCi3r*»&«Wi&B»* 4Bi 

. 4. «tH*9^>J8jft: 2 0*CJ8«Ttt» SlBSVlM!! 

«cf&-3-c£if u j&«»2HMT?imtt*tfb-rs. 3 0 

«Hb* t Btt&iT.fc. 

5. 5;u**3Jfe:B. C. P. S^-dMWSfc* 1 
OBtgA^^^KWb^Btf&i: !K 2iSH^t:tt^ 

[0013] 

[«7] (c) ifcS^ttttK 

i . mmi^(DM7t : n& 

2 . &ftJR£ffi : 

3. MRr^ h : HM£ 

4. VPf7 h : mte 

5. -f > K-;KD£J5E : Pitt 

6 . SMbjJc*©£J5& : Pitt 

7 . m&(Dto7k$-m : HHS ■ 

8. t^ymcomm 

n-+f-CDtg% : KS 

^ 'JX^V-feXDtgflfe : +- 

9. ^S^iiC^Jffl 

7->^-^AJg : SS 

1 0 . fe^CD^fiK : *></Atgtfe, *->^B«Jftt^r*X 
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i i . ***str—z \. R& 

1 2. fe* : Af£ 

1 3 . ^l/7-t' : (Sit 

1 4 . £W CQffiH 
pH : 5 ~ 9 
ftjgpH : 5 ~ 7 . 
jgjg : 1 0"C~3 7*C 

a'atas : 2 5*c~3 o-c 

1 5 . RSKCW-rsffiflE : att«BM£ 

16. O-Ff^ h : SSHMT-;&£ = 

[0014] 

C«8] 

1 7. «rSa>e>ffi2tt*#*<E>£j£ 
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4f'J-fcU> 


+ - 




S8» 
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[0 0 15] (2)-*S#lfett 

T-£3o tS#SJSJ±l 0'C~3 7-C, $?£b<li2 5"C 
~3 0'C, tgflfepHtt5. 0~9. 0, $?£U<fcfc5. 0 
~7. 0t-SD> «f«tt2H~5BIBK:*JfcO»iM«JC 

[0 0 16] 
[&9] S- 9ffi 
( 1 ) g^ftttlf 
(a) M,m 

l.afiOiKSttttSjffi, 0. 5-0. 6x0. 
8~ 1 . 2yum 

2 . BS^-OWSS : 88 L 

3 . MiSte©^ : m D- 

<§ : Sff€ 
4. y7i©8ett : Pitt 
5 . iag?t$ : Pitt 
[0 0 17] 

[glO] (b) #JtJfeC#W-S£*R« 

1. ^rf«^¥t6*SSfe : 3 a - — ig lmm'j; 5 /J-o 



2. rt«-3S35i6HB*«i:Wliei»6Wj|*fiT;3fc«?©fe 

3. AtH*tt%*!l : fiffla VJK»T? U taJfe 

4. f%tt-Z7^>t§M: 2 0'Ctg*T-tt, *S;fttf3«JW 

5. ^;i/^tg«k:B. CP. 5>**S*T?tiU 1 
£<bfciBto£>ix55:t>o ■ 

6 . mttm?HSi& (2%^3«f, l%^^h>^io) : 

7. ^h*Jft (2%#5*'h— P/olSxir^, 
2%CaC0 3 ) :3n=-tt*ilfe, an=-(D^ 

[0 0 18] 

[ftl 1] (c) £3I^a*Jf4H 

1 . Sg&ttOiBTC : nt£ 

2 . lft&&£jES : Pitt 

3 . MRr^ 1- : Pitt 
4. VPfX ^ : Pitt 

5 . ^ > K— JMDSfcfiE : Pitt 

6 . BMb;dcJR©£dE : Pitt 

7 . ^©iOzk^JS? : Pitt 

8. *^>m<D$\m 

Z2— tf-oSJft : HM£ 

* 'J ^t 1 >-fe : Pitt 

9. SR«Ul3KS(iDiFiJ^ 
SgSlig : HH£ 

3" : M£ 

1 0. fiJRC^a : *>4TA*S*k *>^BSJftV^riX 

i i . * g : Pitt 

1 2. bf : Bltt 

1 3. ">l/7-B : Pitt 

1 4 . £W©^B 
pH : 4 ~ 9 
«3SpH : 5 ~ 7 
i&S : 2 5 *C~ 3 7 °C 

mmum 2 5*c~3 o-c 

1 5 . »JRC*tt-3l»K : 
1 6. O-F^JS h : R^bS 
[0 0 19] 
[112] 
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1 7. Wm&ZW&XMXO&S. 
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-r;H — x 
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a* 
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+ - 





[0 0 2 0] ( 2 ) J&*&ff 

Zk.1FCf*S. 2 5 "C~ 3 7 'C, Sf* L < tt 

2 5'C~3 0'C, tgSfepH(i4. 0~9. 0, b < (i 
5. 0~7. Of&tK *g*fc£2 B~5 BMCfefc Dff 

[0 0 2 1] 

[151 3] S-lQtt 

( 1 ) B^ftttM 

(a) mm 

1 . imasfiw&Rv*** :'m 0. 4x1. 3-2. 

3 

2 . WCII : Stb 

3. Slfrtt©***: S!b 
8!^©WM:8$b 

4. ^ACDgSfett : pgft 
5 . £t9H£ : Pitt 

[0 0 2 2] 

[311 4] (b) **«iK:A*W*^*tt« 

1 . rtff*^ 3 ! 1 *** : Jtt«W* 5, SSltffi^&'h 

3Dz-f, S»fi*&3[Sfefcjj*U l£1iSctt£3Sfci:lg£> 

2. ««-*^»BSSJi!i:si«e*»e)*ft-es 

4. rtH-tf^^VJSJa: 2 0-Clf^T-tt, SH&IF&M 
»Ci&-a-C£WU *ftttp«-e*S. 3p'Ctg*T- 

5. $;u*JSJft : B. CP. $;i/^tg#-ett, tg#3 
[0 0 2 3] 



C«l 5] (c) £3^l*H4H 

1 . SgSfigOilTC : Pitt 

2 . flftgJgSiS : Pif£ 

3 . MRr7 h : Pitt 
4. VPr7 b : Pitt 

5 . '-f > K-;U©£fi8 : Pitt 

6 . «MbzicJlS«D£j« : Pitt 

7 . fm<Dm*Am : m* ■ .' 

8. ^i>K©*Jffl 

3— *f-<Dtgm : Pitt 

^ >; ^ ^ > -fe >cotg% : pgtt 

9. MmajKSowffl 

588*J& : Pitt 
T>^-*Aig : Ritt 

10. : *>^A*gife. ^^BJgtturft 

1 1 . ;*-^>^— tf : Pitt 
1 2. bf : Pitt 

1 3 . ^U7- fcf : Pitt • 
1 4 . £W®^B 
pH : 6 ~ 9 
SiSpH : 7 ~ 8 
i&g : 2 5 -C~ 3 7 °C 
g3I©]g : 2 5-C~3 0-C 
1 5 . »*C*t1-*ffi§E : 8^'tt 
16. O-F-r* h : tefcfl-JSLfcV 

[0 0 2 4] ' 

[3116] 

17. aflH*&B&tf:{rX0£j& 

86 
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1 — x 
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-f y ^ h 
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[0 0 2 5] (2) tg*^ 

C h#T-# S„ ffltiBXtt 2 5 'C~ 3 7 *C, ff$b<tt 
2 5*C~3 0*C S tSttpH(±6. 0~9. 0, JfS b < 
7. 0~8. 0-Cfe!5> «f«H:2B~5BI«IK:fefc?>*IF 



(6) 



f?Pa¥6 - 2 5 3 8 2 7 



[0 0 2 6] fil±©B*fl?H4HS, 

(Bergey' s Manual of Deter 
minative Bacteriology) (d^ b 

gC, S-9*tt**>h€^IC, S-10t*tt7. 

• it^'J^. FR-2 (Bacillus su 
btilis FR-2) (FERM P-1346 
4) , KF- ZmZ^K'Z. • *U ^ df-y- KT-8 
(B a c i 1 1 u s p o 1 y my x a KT-8) (F 
ERM P- 1 34 6 5) , S - 9 fcfc*-tf> h^Er-* • 
^r-^V^^h';^ S-9 (Xant homona s 
campestris S-9) (FERM P-13 
4 6 3) , S-10li77#;^r'Ja^A-sp S 
— 10 (Flavo bacterium sp. S — 1 
0) (FERM P- 1 3 46 2) t^U, Xlftffi 

(0 0 2 7] *^B^©ffif5aM!IS^B5l^?r'Jtt±i3a^^) 

#5. ^©<PT-fcFR- 21*. KT- 8£fc;&tf S- 91* 

1 0~5 0mg/ml#JfS bi^. 

[0 0 2 8] XBtiiftffiRft&CttBftOftl^ MfsJ&Ji 

[0 0 2 9] *ft£<Z>J(S{^ttli**!l£ffi;g LTSIS! 
SS£&5fifc-f£;S?£i:bT«, SsJSU & « 

[0 0 3 0] ife{C^|£^J^^If-Ci5£BJ-r^ 0 



= >=^©«ffiSW«HJ:!), ±*ftSR8lbT* KB* 
TJ#*yR5»J£-3<>K PDA*J6ClfliUfc. 2~3 
Bx 2 5'C-C-tg#^ nn^-AstB^bfe^T-, 71f 

©PDAJ§ftfcj£bTtgilb£o 'a-Bb&BacfcSRB* 
<**g%T-2Bfflx 2 5*CT6*ly&«, »t»UTB#fe 
M»x BttSBft (2mg/ml) £g|S!£b;£, CtltC^V 
=*J**»(*T, = > = *IWMW6*I±«fc»«U BS 
ttftJIt (HBS0U2 iileiai^^ST-ffofe) &*t5FR 
-2«E % KT-8ft, S-94*&tfS- 1 0«fe*»&. 
[0 0 3 1] HflS^J 2 

( 1 ) jSrSs 

«KBt*': => = **W*B : HF 8 8 0 1 [B**^ 
*S***iSi*3ES!*** ( 1 9 9 0. 
6] . 

#t|g->-0 : d^li^^Y hAB. 

HBIZ : ->-^MiIHF 8 8 0 l«e£»;7*^tg 

t (25-C, 2 0BF^) It, 5g/m B«icSB 

U ^iltlt. 3> hn-;t/i:bT> *B^>1/ 

-bSffi/Bbfe. 

gEfl^iS : «a^3>«»««« 5 0 0ml©«*t7 7. 
1 1 2 5ml-ro#i£b-tS£®^ MFR-2 

in) , S-.9*fe, S-lOftJiiU Sftj&lSttSS 
a&fl§<^T2 5*C2BIHl 1 0rpmT-i£*bfe. dCDtg 
B*Sii'&bT, B{*£#J8ib£o CftCO. 1M M 
ffS0 4 *ta*TB#SB« (1 ff/5 0 0ol) fcU 
fe. Cft&4«©tf»B<Z>£T©«^i»-©Bf* 

!BBtt£BSu&. £®sB*c?j«*3 oa-iwawa 

SbTH*fc:*a.ft'W\ 1 0*^BIBBb&. 3> ho 

'S&RS : *3t (cm) , fiJ£©S£ (g) tTF©»PfC 

[0 0 3 2] 
C»l] 
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: x i o o =9tmm {%) 

4N 

1 : (0-2 5%) %k<0 l/4£^4b&£^i±g£ttffiA<jl£ft£o 

2 : ( 2 5- 5 0%) *©*aTOc±K©«tt#ja&n*. 

3 : (5 0- 7 5%) a<fc^<0*fc±iE«JSakjWa&ft*. 

4: ( 7 5- 1 0 0%) *L<***-5Xtttt5E^S5*i*. 
[0 0 3 3] (2) JgjR *#«*l"Cl^fc. 

1 7 IC jjVTfc* 5 T-fe 5 , 5 [0 0 3 4] 
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